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' S paf'oyﬂg : =< 17 S s EXPLANATION OF THE MAP The locations and density of most of the data for the subsurface contours are shown on maps in SOURCES OF MAP DATA AND REFERENCES CITED
EXPLANATION OF MAP SYMBOLS L3/ o “‘ﬁ ' S e %~ e = Vi ’, the cited references. All data are subject to errors of accuracy of field location and altitude. Most water
) 11| o= 3 o 5 7 Y o 2 s £, S ‘ The map shows areas of surface bedrock outcrops and shallow bedrock in the mountains, wells, borings, and all geophysical data points were located accurately to within 2 mm of a recognizable Canace, Robert, and Hutchinson, W.R., 1988, Bedrock topography and profiles of valley-fill
—-50 ~ BEDROCK-SURFACE CONTOURS-Contours show altitude of the surface o ) 17 el e % : e i Y ¥, uplands, and locally in the lowlands and valleys of northern New Jersey. The map also shows . feature on 1:24,000-scale topographic maps. Some wells were located with local property maps and deposits in the Ramapo River valley: New Jersey Geological Survey Geologic Map Series
of bedrock or coastal plain sediments; contours in 15.2 m (50 ft) intervals in ~ TR S TGP i a7 418, ' . 2 ~ . ~==gofitour lines that depict the subsurface altitude of bedrock in the glaciated valleys and lavlands in the building locations on 1:24,000-scale maps to within 8 mm of a recognizable feature. Surface GMS 88-6, scale 1:24,000.
large valleys and lowlands, and 30.5 m (100 ) intervals in upland valleys, By | =% (== Q0 ° PZ? / - i northern part of the area. Relief on the bedrock surface of northern New Jersey reflects relative clevations of all data points are accurate to within one-half of the topographic contour interval of Carswell, C.D., 1976, Appraisal of water resources in the Hackensack River basin, New
shown in valleys where surficial deposits generally are more than 15.2 m (50 WA a4 W , resistance of highly variable rock units to pre-, inter- and postglacial fluvial erosion, rock weathering, 1:24,000-scale maps (10 ft and 20 ft contours); these data have probable average errors of altitude of Jersey: U.S. Geological Survey Water Resources Investigations, WRI 76-74, 43p.
ft) thick . pd 7K Beeety K krg:l slope and marine erosion, and extensive modification by glacial and meltwater fluvial erosion. Where - less than one-half of the contour interval (<5 ft and <10 ft errors). Altitudes for gravity survey points, - Fluhr, T.W,, 1962, New York Bay--bedrock profiles: Geological Society of America Bulletin,
) N / 2K 7 A " not exposed, the bedrock is overlain by surficial materials of late Tertiary to Quaternary age. Surficial some seismic stations, most test borings, and some water wells and stratigraphic test holes were v.73,n0.1,p. 261-262. .
———— THIN SURFICIAL MATERIALS WITH SCATTERED BEDROCK , N7 A N ' materials in northern New Jersey are nonlithified deposits of glacial, meltwater, fluvial, colluvial, determined by instrumentation to accuracy of <1 ft. Geonics, Inc., 1979, Water resource study, Rockaway valley, Morris County, New Jersey:
P — OUT CROPS-Areas of thin surficial materials that contain scattered bedrock 5 - @/,/‘ . eolian, marsh and swamp, and estuarine origin, and residual products of bedrock weathering, which : ; Geonics, Inc., 58 p.
e outcrops; linear topographic elements show the trend of bedrock structural =y ﬁ : ) Lo include saprolite, residuum, and rock rubble. The distribution of these materials is shown in a Previous rock-surface contour analyses of subsurface data in the area emphasized a concept of Ghatge, S. L., and Hall, D.W., 1991, A gravity investigation to delineate bedrock topography
features; surficial materials generally less than 3.0 m (10 ft) thick —14 A= (F companion map (Stone, Stanford, and Witte, 1995b). buried stream valleys and showed interpolated bedrock-surface contours that reflect fluvial processes. in the Millburn-Springfield area, Essex and Union counties, New Jersey: New Jersey
e ” “ Compgrlipa T Such contours depict upstream-pointed ¥’s, narrow valleys, integrated tributary valley networks with Geological Survey Geologic Map Series GMS 914, scale 1:24,000.
EXTENSIVE BEDROCK OUTCROPS WITH SPARSE SURFICIAL - "\ Knowledge of the altitude of the bedrock surface and the thickness and characteristics of accordant junctions and similar slopes, continuity through and between drainage basins, and local Harper, D.P., 1978, Geology and Ground Water Resources of the Long Valley Drainage Area,
ﬁ MATERIALS—Areas of large and continuous bedrock outcrops or numerous, : A overlying surficial materials is necessary for studies of water resources, water contamination, minerals attention to resistant rock types (see examples in Nichols, 1968, Nemickas, 1974, Lovegreen, 1974). New Jersey: New Jersey Bureau of Geology and Topography, Open-file report, 23 p.
closely spaced outcrops; linear topographic elements show the trend °t: bedrock A \% and construction aggregate resources, foundation designs for structures and transportation corridors, Results of this study, based on more numerous data and in conjunction with concurrent geologic Harte, P.T., Sargent, B.P., Vowinkel, E.F., 1986, Description and results of test-drilling
structural features; surficial materials are discontinuous And very thin; in some . : F X -~ A o and effective land-management decisions. This map and the companion surficial geologic map provide mapping and hydrogeologic studies, indicate a strong control of bedrock outcrop patterns and program at Picatinny Arsenal, New Jersey, 1982-84: U.S. Geological Survey Open File
arcas large and contmuous b.edrock outcrops form steep cliffs; in other areas ; : rarSgy o i s Q7 2 the basic near-surface geologic data that are required for such studies. surface/subsurface altitude by rock lithology and structure, as well as glacial erosion modification of the Report 86-316, 54 p. .
bedrock outcrops are in glacially smoothed ridges and knobs or are beneath ) deras g A previous rock landscape. In particular, the bedrock-surface contours are consistent with all subsurface Herpers, HF., and Barksdale, H.C., 1951, Preliminary report on the geology and ground-water
blocks of weathered rock or thin collyvium ) [fe—stafr—wit DLIE ‘ i Data for this study were derived from reconnaissance and detailed geologic mapping (Stone, data and the trénds of bedrock linear features in adjacent areas of shallow rock and tock outcrops. The supply of the Newark, New Jersey, area: New Jersey Department of Conservation,
| P : 3 7 Stanford, and Witte, 1989, 1995b) and includes rock outcrop areas, areas of thin surficial materials map modifies previous bedrock-surface topographic maps by including smoothed and U-shaped Division of Water Policy and Supply, Special Report 10, 52 p.
==== THIN SURFICIAL MATERIALS ON BEDROCK RIDGE-Line shows ~ : 1z where linear trends of rock structure can be seen on aerial photographs and in the field, and subsurface contours, wider valley reaches, and local closed-basin contours, reflecting glacial erosion and Lovegreen, J. R., 1974, Paleodrainage history of the Hudson estuary, New York, New York:
crest of linear ridge underlain by thin residuum overlying weathered shale or Begrsk(] - ! data that measure or constrain the thickness of overlying surficial materials. More than 3000 overdeepening of preexisting valleys. _ Columbia University, unpublished M.S. thesis, 130 p., scale 1:24,000.
sandstone; trend of ridge crest controlled by strike of bedrock bedding, S 77 subsurface data records were examined, chiefly water-well completion reports from drillers for private Miller, JW., Jr., 1974, Geology and Ground Water Resources of Sussex County and the
residuum generally less than 1 m (3.0 ft) thick haytown ~Aa water wells (see examples in Stanford, 1989a, 1991a, Witte and Stanford, 1995). The data also The extensive areas of bedrock outcrops and shallow rock divide the map area into two parts. To Warren County portion of the Tocks Island Impact Area: Bulletin 73, New Jersey Dept.
— include extensive test boring reports from the urbanized eastern part of the area (see examples in ‘ the north, late Wisconsin glaciation removed older surficial materials and produced an upland of Environmental Protection, Bureau of Geology and Topography, 143 p.
E : P Fid s j Parillo, 1959, Lovegreen, 1974), as well as stratigraphic test h<.>le| completed in ?onjunction with the landscape dominated by outcrops of hard, polished rock and extensive areas of shallow rock Nemickas, Bronius, 1974, Bedrock topography and thickness of Pleistocene deposits in Union
; :00, —;;;wryl-— i geologic mapping studies and concurrent water resources s.tudm (see examples in Harte and Oth“'.’ discontinuously covered by thin till deposits. To the south, uplands are covered by residual materials County and adjacent arcas, New Jersey: U.S. Geological Survey Miscellaneous
“ \ v; / 1986). Geophysical data, including seismic and microgravity surveys, were used in areas where drill derived from lengthy weathering of bedrock, and by thick colluvial deposits and older glacial till Investigations Map I-795, scale 1:24,000. . .
3 ) . ’ hole data were sparse (see examples in Canace and Hutchinson, 1988, and Ghatge and Hall, 1991). deposits. The overall affects of multiple glaciations were to remove weathered rock materials from the Nichols, W.D., 1968, Bedrock topography of eastern Morris and western Essex counties, New
2 . / O/\/‘“ 7 / 5 — rock surface and to deepen and widen valleys in nonresistant rocks. These processes locally produced _Jersey: US. Geological Survey Miscellancous Investigations Map 1-549, scale 1:24,000.
SeALE 1<T00:000 , : WA 1 = overdeepened basins bounded by closed contours, which are characteristic of glacially eroded - _ Parillo, D.G., 1959, Bedrock map of the Hackensack meadowlands: New Jersey Geological
1 . ; ) , . . 5 , . ] — oA % 3.\/ g landscapes. 1962Survcy Geologic Report Series 1, 25 p., scale 1:24,000. Revised by H.F. Kasabach,
HHE = I =T E 1 - 1. Z - r i Ly 2 e .
1 . 1 ) , . s il L) X oo L Wegyls / g i; & The bedrock-surface topography appears to represent a complex, palimpsest geomorphic surface Stanford, S.D., 1989a, Surficial geologic map of the Boonton quadrangle, Morris County,
. : IS y N 7 FNY A LT X , : el . originally dissected by pre- or interglacial fluvial systems, with subsequent extensive modification of New Jersey: New Jersey Geological Survey Geologic Map Series GMS 89-1, scale
O O ——— N o N R N =% b : A L AT valleys and interfluves by glacial erosion during multiple glacial advances across the area. The most 1:24,000. _ _ _ .
e e gy [ \0\/ ; L & > \_;_—__: ; /) AT L A ey, Mo stnkn}g features are the numerous overdeepened basins, created by glacial abrasive scour, shearing, and Stanford, S.D., 1989b, Surficial geologic map ot" the Dover quadrangle, Morris and Sussex
@ e N\ e P i = ; e o\ TS A e S/ ) Compgl——v” + plucking, and local subglacial meltwater erosion of nonresistant rocks. The trends of buried-valley counties, New Jersey: New Jersey Geological Survey Geologic Map Series GMS 89-2,
g PR P segments and closed basins are probably related to the courses of preglacial and interglacial river scale 1:24,000.
2 ok systems of various ages that eroded relatively nonresistant rock types or fractured rock. In most buried Stanford, S.D., 1991a, Surficial geologic map of the Wanaque quadrangle, Morris and Bergen
A Pochung/ basins, however, the altitude of the basin floor is 50 to 100 ft or more below the lowest downslope Counties, New Jersey: New Jersey Geological Survey Geologic Map Series GMS 93-1,
. AL e Z 7 N 5 . point on the basin divide, indicating that the present overdeepened basin is not a remnant of a previous : scale 1:24,000.
( LT A ’ 7 fluvial-graded valley. Closed basins below an altitude of about -20 ft in the Newark-Hackensack Stanford, S.D., 1991b, Surficial geologic map of the Newfoundland quadrangle, Passaic,
- . lowland in the eastern part of the map area are especially noteworthy where several basins extend to Morris, and Sussex countics, New Jersey: New Jersey Geological Survey Geologic Map €.
B / : altitudes below -250 ft . The basin west of the Watchung Mountains is a closed basin below an altitude Series GMS 91-3, scale 1:24,000.
(% ~ L of about 75 ft (Ghatge and Hall, 1991); the floor of this basin is below -100 ft altitude in the Pompton Stanford, S.D., 1992a, Surficial geology of the Greenwood Lake and Sloatsburg quadrangles,
£ W e e Plains area. Beneath the Hudson River the -250 ft contour outlines an overdeepened basin that Passaic, Bergen, and Sussex countics, New Jersey: New Jersey Geological Survey Open-
4 > W & extends to below -300 ft. A long, bipartite closed basin lies below 500 ft altitude in the Green Pond- File Map OFM 6, scale 1:24,000.
; ) Gk Rockaway valley west of Wharton in the middle of the map area. The Pequest valley in the vicinity of Stanford, S.D., 1992b, Surficial geology of the Wawayanda and Pine Island quadrangles,
X A ﬂ ' ; 2e) Great Meadows and Bear Swamp is overdeepened below the 400 ft contour. Other moderately large Sussex and Passaic countics, New Jersey: New Jersey Geological Survey Open-File Map
% 5K . ety B closed basins are in the Pequannock valley at Green Pond Mountain (650 ft contour), in the Black OFM 9, scale 1:24,000.
Creek valley west of Vernon (300 ft contour), in the Wallkill valley west and north of Ogdensburg Stanford, S.D., and Harper, D.P., 1985, Reconnaissance map of the glacial geology of the
€ (500 ft contour), northwest of Balesville (500 ft contour), and beneath Culvers Lake (600 ft contour). Hamburg quadrangle, New Jersey: New Jersey Geological Survey Geologic Map Series
) e oV 4. The 200 ft contours outline 4 series of long, narrow closed basins in the Delaware valley north of GMS 85-1, scale 1:24,000. "
{ Belvidere on the west side of the map area. Bedrock-surface closure in all of these overdeepened Stanford, S.D., unpublished data.
¥ X : basins generally is 50-100 ft, with a maximum of about 250 ft. The position and shape of these areas Stone, B.D., unpublished data.
Y 3 of deep glacial scour are related to the coincident strike direction of nonresistent rock units and glacial- Stone, B.D., Stanford, S.D., and Witte, R.W., 1989, Preliminary surficial geologic map
- A3 . flow direction, especially in the axial parts of valley ice lobes that developed during deglaciation of the of northern New Jersey [abs.]: Geological Society of America Abstracts with
¢ - < “ iy ) area (Stone, Stanford, and Witte, 1995b, fig 1). Programs, v. 21, no. 2.
=5 AR == PV Y& 7 Y N 2 Stone, B.D., Stanford, S.D., and Witte, R.W., 1995, Surficial geologic map of the northern
i = — s —aa. S — ‘g | Q’ (3.4 i w7 / X b &'f 2 ‘ m 1(;1:: Jersey: U.S. Geological Survey Open File Map OF 95-543B, 2 plates, scale
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T v RN e O L o ‘"k“ﬁ NaT 4 i / Thompson, D.G., 1932, Ground-water supplies of the Passaic River valley near Chatham,
# j;g 7y Hanisie = NS SN s kYW 7 H " New Jersey: New Jersey Department of Conservation and ﬁevelopment Bulletin 38, 51
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] o/ SR " : N 3 el e ] Y Vecchioli, J., and Miller, E.G., 1973, Water Resources of the New Jersey part of the Ramapo
o g/ 2SS AN J River Basin: U.S. Geological Survey Water Supply Paper 1974, 77p.
. y ) Vermuele, C.C., 1905, East Orange wells at White Oak Ridge, Essex County: New Jersey
- y /| Sy . Geological
L il D S5 Survey Annual Report for 1904, p. 255-263.
el |
aih e N2V (< Witte, R.W., unpublished data.
=4 W L A g ; Ny g;‘:gm\ Witte, R.W., and Stanford, $.D., 1995, Environmental geology of Warren County, New
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